Advances in our understanding of the human pain experience have shifted much of the focus of pain research from the periphery to the brain. Current hypotheses suggest that the progression of migraine depends on abnormal functioning of neurons in multiple brain regions. Accordingly, we sought to capture functional brain changes induced by the application of an inflammatory cocktail known as inflammatory soup (IS), to the dura mater across multiple brain networks. Specifically, we aimed to determine whether IS alters additional neural networks indirectly related to the primary nociceptive pathways via the spinal cord to the thalamus and cortex. IS comprises an acidic combination of bradykinin, serotonin, histamine and prostaglandin PGE2 and was introduced to basic pain research as a tool to activate and sensitize peripheral nociceptors when studying pathological pain conditions associated with allodynia and hyperalgesia. Using this model of intracranial pain, we found that dural application of IS in awake, fully conscious, rats enhanced thalamic, hypothalamic, hippocampal and somatosensory cortex responses to mechanical stimulation of the face (compared to sham synthetic interstitial fluid administration). Furthermore, resting state MRI data revealed altered functional connectivity in a number of networks previously identified in clinical chronic pain populations. These included the default mode, sensorimotor, interoceptive (Salience) and autonomic networks. The findings suggest that activation and sensitization of meningeal nociceptors by IS can enhance the extent to which the brain processes nociceptive signaling, define new level of modulation of affective and cognitive responses to pain; set new tone for hypothalamic regulation of autonomic outflow to the cranium; and change cerebellar functions.
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Introduction
Current hypotheses suggest that the progression of migraine depends on abnormal functioning of neurons in multiple brain regions (Bahra et al., 2001; Burstein et al., 1998b; Burstein et al., 2000b; Burstein et al., 2010; Coppola and Schoenen, 2012) . Magnetic resonance imaging (MRI) has been used extensively to investigate changes in brain structure and function in clinical populations of migraine including resting state functional connectivity differences (Liu et al., 2015; Russo et al., 2012; Yuan et al., 2013) . Capitalizing on mounting clinical evidence to support brain alterations by pain, and more specifically migraine, there is a critical need to improve the reliability of pre-clinical animal models for basic pain research. Though many animal models of migraine exist (Romero-Reyes and Akerman, 2014; Storer et al., 2015) the validity of these models to recapitulate clinical brain pathophysiology is often ambiguous. Here we focus on a promising rat model of migraine known as the inflammatory soup (IS) model utilizing an fMRI neuroimaging approach to investigate the alterations in brain response to mechanical and thermal stimulation as well as resting state functional connectivity.
Inflammatory soup (IS) is an acidic combination of a mixture of bradykinin, serotonin, histamine and prostaglandin PGE2. It was conceptualized based on analyzed samples of inflamed human tissues (Steen et al., 1995) , introduced to basic pain research as a tool to activate and sensitize peripheral nociceptors (Steen et al., 1992 (Steen et al., , 1996 , and used extensively to induce animal models of patholog- 
